Effect of zinc deficiency on enzyme activities in rat and pig erythrocyte membranes.
There is need for a reliable index of zinc status in humans. Considering the importance of zinc in membrane function, activities of erythrocyte membrane enzymes have been measured in animals of low and normal zinc status as possible indices. Immature rats and neonatal pigs were fed low and adequate zinc diets; the latter was fed both ad libitum and restricted so as to control for food intake effects. Low rates of gain and plasma zinc concentrations demonstrated that animals fed the low zinc diets were of low zinc status. Erythrocyte membranes were prepared and assayed for Na,K-ATPase, 5'-nucleotidase, and calcium-ATPase activities. Na,K-ATPase activity was not affected by zinc status, but 5'-nucleotidase was significantly lower in deficient animals of both species than in controls, whose food intake was restricted to maintain comparable weight (2.76 vs 3.94 nmol/hr/mg of protein in rats and 60.5 vs 119 in pigs). The basal calcium-ATPase activities were also decreased by low zinc status in both species. Addition of calmodulin in vitro stimulated activity two-fold to four-fold and resulted in the same maximal activities for all treatments. The results show that erythrocyte membrane 5'-nucleotidase activity is an index of zinc status in these species. It is suggested that the decreased membrane calcium-ATPase activity in zinc deficiency is caused by a defect in calmodulin metabolism.